ELECTRICAL JUNCTION BOX 



BACKGROUND OF THE INVENTION 
5 1. Field of the Invention 

The present invention relates to an electrical junction box which 
houses fuses and relay parts in a case thereof. 

2. Description of the Related Art 

As a conventional electrical junction box of this kind, one is disclosed 
10 in DE Patent Application Laid-Open No. 3209915. As shown in FIG. 1, in 
this electrical junction box 50, a relay part 52 is housed in a case 51. In the 
case 51, a fuse mounting part 53 is provided above the relay part 51. A fuse 
54 is freely attached/detached to/from the fuse mounting part 53 from above 
the case 51. 

15 The electrical junction box 50 described above has an advantage that 

a state of the fuse 54 can be inspected, and the fuse 54 can be replaced, from 
above the case 51. 

However, in the conventional electrical junction box 50, the fuse 
mounting part 53 is disposed in a state of being exposed to an upper surface 
20 of the case 51. It is unavoidable that a water droplet or the like resulting 
from dew condensation enters the case 51 through the fuse mounting part 53. 
When water enters the case 51, there is a problem that failure is caused by 
the water wetting the relay part 52 and the like. 

Moreover, as an electrical junction box mounted on a vehicle, there is 
25 one in which a branch circuit for distributing and supplying power for a 
vehicle to each load of the vehicle is of conductive bus bars having high 
rigidity (Japanese Patent Application Laid-Open No. 5 (1993)-54787). As a 
configuration of the electrical junction box described above, the electrical 
junction box includes: a first bus bar in which one set of fuse terminals and 
30 the like are integrally formed; a second bus bar in which the other set of fuse 
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terminals and the like are integrally formed; and a bus bar insulating block 
body which is fixed to the second bus bar. By attaching the first bus bar to 
the bus bar insulating block body, the first and second bus bars are 
positioned in correct relative positions. The first and second bus bars which 
5 are assembled as described above are housed in the case. 

Incidentally, with regard to a positioning structure in which a first 
bus bar and a bus bar insulating block body are assembled in correct relative 
positions, the following structure is generally adopted. Specifically, the first 
bus bar is fitted to a surface of the bus bar insulating block body where the 
10 first bus bar is attached. Thereafter, a concave groove which is one step 
lower than a surrounding surface is formed. Subsequently, the first bus bar 
and the bus bar insulating block body are assembled in correct relative 
positions by fitting the first bus bar into the concave groove. 

However, in the positioning structure described above, it is required 
15 to align the first bus bar with the concave groove of the bus bar insulating 
block body as a whole. Moreover, the concave groove of the bus bar 
insulating block body is formed to have a depth which is almost equal to a 
thickness of the first bus bar. Thus, sometimes, it is impossible to easily 
determine whether or not the first bus bar is in a state of being completely 
20 fitted into the concave groove of the bus bar insulating block body. 
Consequently, there may be a problem of poor assembly workability. When 
the first bus bar and the bus bar insulating block body are not assembled in 
appropriate positions, the first and second bus bars are not assembled in 
correct relative positions. Accordingly, for example, a pair of fuse terminals 
25 formed between the bus bars is in a state of being out of position. Therefore, 
there arises a problem of causing mounting failure of fuses or the like. 

Moreover, in an electrical junction box described above, in order to 
achieve miniaturization, a plurality of relay parts are put together and 
arranged in the case. Thus, a large amount of heat is generated. 
30 Particularly, in an electrical junction box which distributes and supplies a 
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large current, a means for radiating the heat are essential. Here, in order 
to improve a heat radiation property, it is considered to elongate the second 
bus bar in a straight manner and increase a heat radiation area. However, 
such an electrical junction box comes large in size. 

5 

SUMMARY OF THE INVENTION 

The present invention was made to solve the problems described 
above. It is an object of the present invention to provide an electrical 
junction box capable of preventing failure due to water invasion even if water 
10 enters into a case. 

Moreover, it is another object of the present invention to provide a 
bus bar positioning structure which allows a first bus bar and an insulation 
block body to be easily and securely assembled in respective correct positions 
and which allows a first and a second bus bars to be positioned in correct 
15 relative positions, as well as to provide an electrical junction box including 
the bus bar positioning structure. 

Moreover, it is still another object of the present invention to provide 
an electrical junction box excellent in a heat radiation property while being 
miniaturized. 

20 In order to achieve the foregoing objects, an electrical junction box 

according to a first aspect of the present invention includes: a case; a relay 
part housed in the case; a fuse mounting part which is provided above the 
relay part in the case, the fuse mounting part allowing a fuse to be 
attached/detached to/from the fuse mounting part; a watertight wall which is 
25 provided in the case and covers a periphery of the relay part; a drainage 
channel through which water flows downward, the drainage channel being 
provided in an outer surface of the watertight wall; and a drainage hole 
which is provided in the case and drains the water flowing through the 
drainage channel to the outside of the case. 

30 In the electrical junction box described above, when a water droplet 
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or the like resulting from dew concentration enters into the case through the 
fuse mounting part, water flows through the drainage channel in the case to 
be drained to the outside from the drainage hole of the case. 

In a preferred embodiment of the present invention, the drainage 
5 channel includes: an upper groove which is formed in an upper surface of the 
outside of a watertight wall, and allows water entering through the fuse 
mounting part to flow therein, as well as which has an inclined surface on its 
bottom; and a side groove which communicates with a lowest portion of the 
inclined surface of the upper groove, and which is formed in a lateral surface 
10 of the watertight wall. 

In this electrical junction box, the drainage channel can be formed by 
forming the upper groove and the side groove in the outer surface of a 
watertight wall. 

The drainage hole is a lower-side drainage hole which is opened in a 
15 lowest position of the side groove. In this electrical junction box, all of the 
water entering into the case can be surely drained to the outside of the case. 

The drainage hole is an upper-side drainage hole which is opened in a 
lowest position of the inclined surface. In this electrical junction box, water 
flowing on the inclined surface of the upper groove would be drained to the 
20 outside of the case without causing the water to flow into the side groove. 

The watertight wall includes: a bus bar supporting resin body which 
supports the second bus bar; and an internal cover which is attached to the 
relay part side of the bus bar supporting resin body. In this electrical 
junction box, an effect similar to that described above would be obtained. 

25 In an area where the bus bar supporting resin body and the internal 

cover overlap with each other, a nearly wedge-shaped space progressively 
expanding downward is formed by the bus bar supporting resin body and the 
internal cover. 

In this electrical junction box, the nearly wedge-shaped space 
30 progressively expanding downward is formed by the bus bar supporting resin 
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body and the internal cover. Thus, when a water droplet flows into the area 
where the bus bar supporting resin body and the internal cover overlap with 
each other, the water droplet is prevented by the nearly wedge-shaped area 
from flowing into an inner interstice. 

5 A bus bar positioning structure according to a second aspect of the 

present invention includes: a first bus bar; a second bus bar; a bus bar 
attaching body including the second bus bar; an internal cover to which the 
first and second bus bars are fixed so as to be located in their installation 
positions, respectively; a first positioning hole which is provided in one of the 
10 first bus bar and the internal cover; and a first positioning protrusion which 
is provided in the other thereof. 

In this bus bar positioning structure, the first bus bar and the 
internal cover can be assembled by inserting the first positioning protrusion 
into the first positioning hole with reference to the inserted portion as the 
15 assembly reference position. 

In a preferred embodiment, a second positioning hole may be 
provided in one of the bus bar attaching body and the internal cover and a 
second positioning protrusion may be provided in the other thereof. 

In this bus bar positioning structure, as in the case of assembling the 
20 first bus bar and the bus bar insulating block body, the second bus bar can be 
attached to the internal cover by inserting the second positioning protrusion 
into the second positioning hole with reference to the inserted portion as an 
assembly reference position. Thus, assembly accuracy between the first 
and second bus bars is improved. 

25 In each of the first and second bus bars, fuse terminals are formed so 

that the fuse terminals pair with each other. In this bus bar positioning 
structure, the fuse terminals to pair with each other are disposed in correct 
relative positions. 

The first bus bar is fitted into the internal cover, and a bus bar fitting 
30 concave part is formed to be one step lower than a surround surface. In this 
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bus bar positioning structure, the first bus bar is fitted into the bus bar 
fitting concave part of the internal cover. Thus, the first bus bar and the 
bus bar insulating block body are assembled. 

The first positioning hole may be provided in the first bus bar and the 
5 first positioning protrusion may be provided in the internal cover. In this 
bus bar positioning structure, an effect similar to that described above is 
obtained. 

The bus bar positioning structure may be included in an electrical 
junction box. In this electrical junction box, an effect similar to that 
10 described above is obtained by use of the positioning structure inside. 

An electrical junction box according to a third aspect of the present 
invention includes: a first bus bar which has a power terminal formed 
therein and distributes and supplies power derived from the power terminal; 
a second bus bar in which a plurality of relay parts, to each of which power is 
15 supplied from the first bus bar, are fixed to each relay fixing part and in 
which control terminals and output terminals of the relay parts are formed; 
and a case which houses the first and second bus bars therein and has a 
connector cavity part in which the power terminal, the control terminals and 
the output terminals are arranged. In the second bus bar, a folded part 
20 which is folded in a plane direction of the bus bar is formed. 

In this electrical junction box, an actual length of the second bus bar 
is increased by the folded part and a heat radiation area is the larger. 
Meanwhile, the length of the second bus bar in its height direction is 
suppressed. 

25 In a preferred embodiment, the folded part is set, surrounded by the 

relay fixing part, the control terminals and output terminals, and within a 
range that the control terminals and the output terminals can be arrayed in 
the connector cavity. 

In this electrical junction box, the control terminals and output 
30 terminals of the second bus bar are arrayed in the connector cavity without 
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enlarging the connector cavity in its width direction. 

The folded part may be folded nearly right-angled to a direction in 
which the relay parts are fixed to the relay fixing part and may be folded 
nearly right-angled to the control terminals and the output terminals. 

5 In this electrical junction box, the actual length of the second bus bar 

is increased by the full length of the folded part and the relay parts are 
arrayed along the folded part. 

The control terminals and the output terminals, extending from the 
periphery of the relay fixing part, may be put together in the folded part and 
10 the control terminals and the output terminals may be put together and 
arrayed in the connector cavity. 

In this electrical junction box, the control terminals and the output 
terminals, which are dispersed in the second bus bar, are put together in the 
folded part. Thus, the length of the second bus bar in its height direction is 
15 suppressed while increasing the heat radiation area. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view of a conventional electrical junction 

box. 

20 FIG. 2 is an exploded perspective view of an electrical junction box, 

showing a first embodiment of the present invention. 

FIG. 3 is a partially fractured front view of the electrical junction box, 
showing the first embodiment of the present invention. 

FIG. 4 is a cross-sectional view along the line 4-4 in FIG. 3, showing 
25 the first embodiment of the present invention. 

FIG. 5 is an exploded perspective view of an electrical junction box, 
showing a second embodiment of the present invention. 

FIG. 6 is a cross-sectional view of the electrical junction box in such a 
state that a first bus bar including fuse terminals, an internal cover and a 
30 second bus bar are assembled, showing the second embodiment of the 
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present invention. 

FIG. 7 is a perspective view of an integrated prototype bus bar that is 
produced in a manufacturing process of a first bus bar, showing the second 
embodiment of the present invention. 

5 FIG. 8A is a perspective view of a state before the first bus bar and 

the internal cover are assembled, showing the second embodiment of the 
present invention. 

FIG. 8B is a perspective view showing how the first bus bar and the 
internal cover are assembled, showing the second embodiment of the present 
10 invention. 

FIG. 9 is a cross-sectional view of the electrical junction box in such a 
state that the first bus bar including a positioning structure, the internal 
cover and the second bus bar are assembled, showing the second 
embodiment. 

15 FIG. 10 is a longitudinal section of an electrical junction box, showing 

a third embodiment of the present invention. 

FIG. 11 is a perspective view of an integrated prototype bus bar that 
is produced in a manufacturing process of a second bus bar, showing the 
third embodiment of the present invention. 

20 

DESCRIPTION OF THE EMBODIMENTS 

With reference to the drawings, a first embodiment of the present 
invention will be described below. 

As shown in FIGS. 2 to 4, an electrical junction box 1 includes: a first 
25 bus bar 2; a bus bar attaching body 4 to which a second bus bar 3 is attached; 

an internal cover 5 which is attached to the bus bar attaching body 4 and 
covers relay parts 6; a case 7 which houses the first bus bar 2, the bus bar 
attaching body 4 and the internal cover 5; a fuse cavity 8 which is attached to 
an upper side of the case 7; and four fuses 9 which are mounted on fuse 

30 terminals 11 and 18 that are provided in the fuse cavity 8 in a protruding 
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condition. Note that the arrow 30 in FIG. 4 shows a direction in which a 
water droplet W entering the case 7 through a fuse mounting part 8b is 
drained through a drainage channel in the electrical junction box 1. 

The first bus bar 2 is manufactured by press-molding a rigid, 
5 conductive sheet metal having rigidity in a predetermined shape. A power 
terminal 10 is formed at a lower end of the first bus bar 2, and a fuse 
terminal 11 is formed in each of the four spots of an upper end thereof. 

The bus bar attaching body 4 is manufactured in the following 
manner. Specifically, a rigid, conductive sheet metal having rigidity is 
10 press-molded in a predetermined shape to form an integrated prototype bus 
bar. Thereafter, a bus bar supporting resin body 13 is insert-molded with 
the integrated prototype bus bar to form an insert-molded part. 
Subsequently, a predetermined spot of the integrated prototype bus bar of 
the insert-molded part is cut to form the second bus bar 3 that is a desired 
15 relay wiring route body. Thereafter, coils 6a and switches 6b of the relay 
parts 6 are fixed to the second bus bar 3. In the bus bar attaching body 4 
manufactured as described above, four pairs of control terminals 16 and 
output terminals 17 are formed at its lower end and the fuse terminals 18 
are formed in four spots of its upper end. 

20 The internal cover 5 is attached to the relay part 6 side of the bus bar 

supporting resin body 13. The internal cover 5 and the bus bar supporting 
resin body 13 cover the entire periphery of the coils 6a and switches 6b of the 
four relay parts 6. Specifically, the internal cover 5 and the bus bar 
supporting resin body 13 are configured as a watertight wall which covers 
25 the entire periphery of the four relay parts 6. 

The case 7 is shaped like a rectangular solid hollowed out with 
openings in its upper and lower surfaces. A lower part of the case 7 is 
formed as a connector cavity 7a. In this case 7, the first and second bus 
bars 2 and 3 are housed in an assembled state from the opening in the upper 
30 surface. In the connector cavity 7a, the power terminal 10 of the first bus 
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bar 2 and the four pairs of control terminals 16 and output terminals 17 of 
the second bus bar 3 are arrayed. 

The fuse cavity 8 is mounted on the upper side of the case 7 and 
includes: a plate part 8a which closes the upper opening of the case 7; and 
5 the fuse mounting parts 8b which are formed in four spots of the plate part 
8a and arrayed in positions facing the respective pairs of fuse terminals 11 
and 18. An operator can attach/detach the fuses 9 to/from the respective 
fuse mounting parts 8b from above the case 7. 

Moreover, on outer surfaces of the internal cover 5 and the bus bar 
10 supporting resin body 13, which are the watertight walls, drainage channels 
20 through which water flows downward are formed. Each of the drainage 
channels 20 includes: an upper concave groove 21 which is formed in an 
upper surface of the outside of the bus bar supporting resin body 13, which 
guides water entering through the fuse mounting part 8b to flow therein, and 
15 whose base constitutes an inclined surface 21a; and a side concave groove 22 
which is communicated with the lowest portion of the inclined surface 21a of 
the upper concave groove 21 and which is formed in a lateral surface of the 
internal cover 5. Moreover, in the case 7, lower drainage holes (drainage 
holes) 23 and upper drainage holes (drainage holes) 24 are provided, from 
20 which water flowing through the drainage channels 20 is drained to the 
outside of the case 7. Below the lower drainage holes 23, concave grooves 
extending in a vertical direction are formed. When assembled, each of the 
upper drainage holes 24 is open towards the lowest position of the inclined 
surface 21a of each upper concave groove 21 of the bus bar supporting resin 
25 body 13, and is formed as a through-hole penetrating between inner and 
outer surfaces of the case 7. When assembled, each of the lower drainage 
holes 23 is open towards the lowest position of each of the side concave 
grooves 22 of the internal cover 5. 

Furthermore, on the outer lateral surface of the internal cover 5 in an 
30 area where the bus bar supporting resin body 13 and the internal cover 5 
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overlap with each other, a slope 25 is provided. Thus, a nearly 
wedge-shaped space 26 progressing expanding downward is formed by the 
bus bar supporting resin body 13 and the internal cover 5. 

In the foregoing electrical junction box 1, water may enter the case 7 
5 through the fuse mounting part 8b when the water droplet W is produced by 
dew concentration in an upper part of the electrical junction box 1 or when 
water is splashed over the upper part of the electrical junction box 1 since a 
vehicle is spattered with water. Water entering into the case 7 through the 
fuse mounting part 8b flows into the upper concave groove 21 of the bus bar 
10 supporting resin body 13 and flows down on the inclined surface 21a, that is 
the base of the upper concave groove 21, by its own weight. Accordingly, 
when the water reaches the lowest position of the inclined surface 21a, the 
water is drained to the outside of the case 7 through the upper drainage hole 
24 of the case 7. Moreover, water which is not drained from the upper 
15 drainage hole 24 flows down through the side concave groove 22 of the 
internal cover 5 by its own weight. When the water reaches the lowest 
position of the side concave groove 22, the water is drained to the outside of 
the case 7 from the lower drainage hole 23 of the case 7. As described above, 
even if water enters into the case 7, relay parts 6 and the like are not covered 
20 with water. Thus, failure which would be otherwise cause by water 
invasion can be prevented. 

In the embodiment described above, a drainage channel 20 includes: 
an upper concave groove 21 which is formed in the upper surface of the 
outside of a bus bar supporting resin body 13, which guides water entering 
25 through a fuse mounting part 8b to flow therein, and whose base constitutes 
a inclined surface 21a; and a side concave groove 22 which is communicated 
with the lowest portion of the inclined surface 21a of the upper concave 
groove 21, and which is formed in a lateral surface of an internal cover 5. 
Thus, the drainage channel 20 can be created by forming the upper concave 
30 groove 21 in the outer surface of the bus bar supporting resin body 13, and by 
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forming the side concave groove 22 in the outer surface of the internal cover 
5. Consequently, it is possible to easily create the drainage channel 20 
merely by making minor changes in design regarding shapes of a 
conventional bus bar supporting resin body 13 and an internal cover 5. 

5 In the embodiment described above, one of a pair of drainage holes is 

the lower drainage hole 23 which is open towards the lowest position of the 
side concave groove 22. Thus, all of the water flowing into the case 7 can be 
surely drained to the outside of the case 7. 

In the embodiment described above, the other of the pair of 

10 drainage holes is the upper drainage hole 24 which is open towards the 

lowest position of the inclined surface 21a. Thus, water flowing down on 
the inclined surface 21a can be drained to the outside of the case 7 without 
allowing the water to flow into the side concave groove 22. Consequently, 
water can be quickly drained to the outside of the case 7. Moreover, an 

15 amount of the water flowing through the side concave groove 22 can be 

reduced. Thus, it is less likely that entering water wets relay parts 6 and 
the like. 

Furthermore, in the embodiment described above, a nearly 
wedge-shaped space 26 which extends downward is formed of a bus bar 
20 supporting resin body 13 and a slope 25 of the internal cover 5. Thus, when 
water droplet flows into the area where a bus bar supporting resin body 13 
and an internal cover 5 overlap with each other, water droplet is prevented 
by a nearly wedge-shaped space 26 from flowing into a interstice therein. 

In the embodiment described above, a watertight wall is formed of a 
25 bus bar supporting resin body 13 which supports a second bus bar 3 and an 
internal cover 5 which is attached to the side of the bus bar supporting resin 
body 13 to which relay parts 6 are fixed. However, it is needless to say that, 
if watertight covers the entire periphery of the relay parts 6, it is sufficient. 

FIGS. 5 to 9 show how a bus bar positioning structure according to a 
30 second embodiment of the present invention is applied to a bus bar housed in 
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an electrical junction box. 

As shown in FIGS. 5 and 6, an electrical junction box 1 includes: a 
first bus bar 2; a bus bar attaching body 4 to which a second bus bar 3 is 
attached; an internal cover 5 which is attached to the bus bar attaching body 
5 4 and covers relay parts 6; a case 7 which houses the first bus bar 2, the bus 

bar attaching body 4 and the internal cover 5; a fuse cavity 8 which is 
attached to an upper side of the case 7; and four fuses 9 which are mounted 
on fuse terminals 11 and 18 that are arrayed in predetermined positions in a 
fuse cavity 8. 

10 A first bus bar 2 is manufactured by press-molding a rigid, 

conductive sheet metal in a predetermined shape. A power terminal 10 is 
formed at a lower end of the first bus bar 2, and a fuse terminal 11 is formed 
in each of the four spots of an upper end thereof. 

A bus bar attaching body 4 is manufactured in the following manner. 
15 Specifically, a rigid, conductive sheet metal is press-molded in a 
predetermined shape to form an integrated prototype bus bar 12 shown in 
FIG. 7. Thereafter, a bus bar supporting resin body 13 is insert- molded 
with the integrated prototype bus bar 12 to form an insert-molded part. 
Subsequently, a predetermined portion of the integrated prototype bus bar 
20 12 as the insert-molded part is cut out to form a second bus bar 3 that is a 

desired relay wiring route body. Thereafter, coils 6a and switches (not 
shown) of relay parts 6 are fixed to the second bus bar 3. In a bus bar 
attaching body 4 manufactured as described above, four pairs of control 
terminals 16 and output terminals 17 are formed at its lower end, a fuse 
25 terminal 18 is formed in each of the four spots of its upper end, and the coils 
6a and switches (not shown) of the relay parts 6 are fixed to its center 
portion. 

With reference to FIGS. 5 and 6, an internal cover 5 is formed of a 
resin material, and is fixed to a bus bar supporting resin body 13 so as to 
30 cover the entire periphery of the coils 6a and switches (not shown) of the four 
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relay parts 6. The bus bar supporting resin body 13 and the internal cover 5 
are configured as a bus bar insulating block body 14 which is fixed to the 
second bus bar 3. The first bus bar 2 is inlayed, in a state of being 
positioned, to an outer surface of the internal cover 5 by means of a bus bar 
5 positioning means A. Note that a configuration of the positioning means A 
will be described later. 

A case 7 is shaped like a rectangular solid hollowed out with openings 
in its upper and lower surfaces. A lower part of the case 7 is formed as a 
connector cavity 7a. In this case 7, a first and a second bus bars 2 and 3 are 
10 housed by being inserted, in an assembled state, from the opening in the 
upper surface. In the connector cavity 7a, the power terminal 10 of a first 
bus bar 2 and the four pairs of control terminals 16 and output terminals 17 
of a second bus bar 3 are arrayed. 

A fuse cavity 8 is mounted on the upper side of a case 7 and includes: 
15 a plate part 8a which closes the upper opening of the case 7; and fuse 
mounting parts 8b which are formed in the four spots on the plate part 8a, 
and which are arrayed in positions facing the respective pairs of fuse 
terminals 11 and 18. 

Next, the bus bar positioning means A will be described. As will be 
20 described in detail in FIGS. 8 A and 8B and FIG. 9, this positioning means A 
includes: a first positioning hole 31 which is formed in a first bus bar 2; a 
first positioning protrusion 32 which is provided in a surface of the internal 
cover 5 where the first bus bar 2 is disposed, and which is inserted into the 
first positioning hole 31; and a bus bar fitting concave part 22 which is 
25 formed in the surface of the internal cover 5 where the first bus bar 2 is 
disposed, to which the first bus bar 2 is inlayed, and which is one step lower 
than a surrounding surface. Moreover, the positioning means A includes: a 
second positioning hole 31 A which is formed in a bus bar attaching body 4; 
and a second positioning protrusion 32A which is provided on the reverse 
30 side of a surface of the internal cover 5 where the first bus bar 2 is disposed, 
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and which is inserted into the second positioning hole 31 A. Note that the 
second positioning hole 31 A may be formed only in the bus bar supporting 
resin body 13 of the bus bar attaching body 4, or may be formed in both of the 
bus bar supporting resin body 13 and the second bus bar 3. 

5 Next, an assembly operation of the electrical junction box 1 described 

above will be described. An internal cover 5 is attached to a bus bar 
supporting resin body 13 of a bus bar attaching body 4 to which a second bus 
bar 3 is fixed. Here, as shown in FIG. 9, the internal cover 5 and the bus 
bar attaching body 4 are aligned with each other by inserting the second 
10 positioning protrusion 32A of the bus bar attaching body 4 into the second 
positioning hole 31 A of the internal cover 5. Accordingly, the bus bar 
attaching body 4 is attached to a predetermined position on the internal 
cover 5. Thus, the bus bar insulating block body 14 is formed of the bus bar 
supporting resin body 13 and the internal cover 5. 

15 Next, as shown in FIG. 8A, a first bus bar 2 is aligned with the outer 

surface of an internal cover 5. Thereafter, as shown in FIG. 8B, a first 
positioning protrusion 32 of the internal cover 5 is inserted into a first 
positioning hole 31 of the first bus bar 2, and the first bus bar 2 is fitted into 
a bus bar fitting concave part 22 of the internal cover 5 to assemble the 
20 internal cover 5 and the first bus bar 2. Subsequently, this assembled body 
of the first and second bus bars is inserted into the case 7. Next, a fuse 
cavity 8 is mounted on the upper side of the case 7, and a fuse 9 is mounted 
on each of fuse mounting parts 8b of a fuse cavity 8. 

In the foregoing steps of the assembly operation, a first bus bar 2 and 
25 a bus bar insulating block body 14 can be assembled by inserting a first 
positioning protrusion 32 of a internal cover 5 into a first positioning hole 31 
of the first bus bar 2 with reference to the inserted portion as an assembly 
reference position. Thus, the first bus bar 2 and the bus bar insulating 
block body 14 can be easily and surely assembled in an appropriate state. 
30 Consequently, a first and a second bus bars 2 and 3 are in correct relative 
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positions. 

Moreover, in the embodiment described above, a second bus bar and 
an internal cover can be assembled by inserting a second positioning 
protrusion into a second positioning hole with reference to the inserted 
5 portion as an assembly reference position. Thus, assembly accuracy in 
relative position between the first and second bus bars is improved. 

In the embodiment described above, the terminals of a first and a 
second bus bars 2 and 3 include a pair of fuse terminals 11 and 18. Thus, 
the paired fuse terminals 11 and 18 are arranged in correct relative positions. 
10 Consequently, it is possible to prevent an accident of defectively mounting 
fuses 9. 

In the embodiment described above, in an internal cover 5 of a bus 
bar insulating block body 14, a first bus bar 2 is fitted, and a bus bar fitting 
concave part 22 which is one step lower than the surrounding surface is 
15 formed. Thus, the first bus bar 2 and the bus bar insulating block body 14 
are assembled in such a state that the first bus bar 2 is fitted into the bus bar 
fitting concave part 22 of the bus bar insulating block body 14. 
Consequently, the first bus bar 2 and the bus bar insulating block body 14 
are surely and firmly positioned. 

20 In the embodiment described above, a first positioning hole 31 is 

provided in a first bus bar 2, and a first positioning protrusion 32 is provided 
in an internal cover 5 of a bus bar insulating block body 14. By contrast, the 
first positioning protrusion 32 may be provided in the first bus bar 2, and the 
first positioning hole 31 may be provided in the internal cover 5 of the bus 
25 bar insulating block body 14. 

Next, with reference to FIGS. 10 and 11, an electrical junction box 
according to a third embodiment of the present invention will be described. 

As shown in FIG. 10, an electrical junction box 1 includes: a first bus 
bar 2; a bus bar attaching body 4 to which a second bus bar 3 is attached; an 
30 internal cover 5 which is attached to the bus bar attaching body 4 and covers 
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relay parts 6; a case 7 which houses the first bus bar 2, the bus bar attaching 
body 4 and the internal cover 5; a fuse cavity 8 which is attached to an upper 
side of the case 7; and four fuses 9 which are mounted on fuse terminals 
provided in the fuse cavity 8 in a protruding condition. 

5 The first bus bar 2 is manufactured by press-molding a rigid, 

conductive sheet metal in a predetermined shape. A power terminal 10 is 
formed at a lower end of the first bus bar 2, and a fuse terminal 11 is formed 
in each of the four spots of an upper end thereof. 

A bus bar attaching body 4 is manufactured in the following manner. 
10 Specifically, a rigid, conductive sheet metal is press-molded in a 
predetermined shape to form an integrated prototype bus bar 12 shown in 
FIG. 11. Thereafter, a bus bar supporting resin body 13 is insert-molded 
with the integrated prototype bus bar 12 to form an insert-molded part. 
Subsequently, a predetermined portion of the integrated prototype bus bar 
15 12 as the insert-molded part is cut out to form a second bus bar 3 that is a 

desired relay wiring route body. Thereafter, coils 6a and switches (not 
shown) of a relay parts 6 are fixed to the second bus bar 3. In the bus bar 
attaching body 4 manufactured as described above, four pairs of control 
terminals 16 and output terminals 17 are formed at its lower end, and fuse 
20 terminals 18 are formed in the four spots of its upper end, and relay fixing 
parts 19 to which the coils 6a and switches (not shown) of the relay parts 6 
are fixed are formed in the four spots of its center portion. 

Moreover, a distance between each of relay fixing parts 19 of a second 
bus bar 3 and the corresponding pair of a control terminal 16 and an output 
25 terminal 17 thereof is longer than that of the conventional example. 
Moreover, this elongated portion is formed to be a folded part 34 which is 
folded securing a range that the control terminals 16 and the output 
terminals 17 can be arranged in a connector cavity 7a. As shown in FIGS. 
10 and 11, the folded part 34 is folded in a plane direction of a second bus bar 
30 3. Specifically, the folded part 34 is folded nearly right-angled to a direction 



17 




in which coils 6a and switches (not shown) are fixed, and, at the same time is 
folded nearly right-angled to the control terminals 16 and the output 
terminals 17. In other words, in a second bus bar 3, a portion formed of the 
relay fixing parts 19 and the corresponding pairs of control terminals 16 and 
5 the output terminals 17 is shaped like a crank. The folded part 34 has a 
step portion with a width b. 

With reference to FIG. 10, an internal cover 5 is attached to a bus bar 
supporting resin body 13. The internal cover 5 and the bus bar supporting 
resin body 13 cover the entire periphery of coils 6a and switches (not shown) 
10 of the four relay parts 6. The case 7 is shaped like a rectangular solid 
hollowed out with openings in its upper and lower surfaces. A lower part of 
the case 7 is formed as a connector cavity 7a. In this case 7, a first and a 
second bus bars 2 and 3 axe housed by being inserted, in an assembled state, 
from the opening in the upper surface. In a connector cavity 7a, a power 
15 terminal 10 of the first bus bar 2 and the four pairs of control terminals 16 
and output terminals 17 of the second bus bar 3 are arrayed. 

A fuse cavity 8 is mounted on the upper side of the case 7 and 
includes: a plate part 8a which closes the upper opening of the case 7; and 
the fuse mounting parts 8b which are formed in four spots of the plate part 
20 8a and arranged in positions facing the respective pairs of fuse terminals 11 
and 18. 

As described above, in the electrical junction box 1 described above, 
an actual length of the second bus bar 3 is the longer because of the folded 
part 34, and consequently a heat radiation area is the larger as well. 
25 Meanwhile, the length of the second bus bar 3 in its height direction is 
suppressed. Thus, a heat radiation property can be improved while keeping 
the electrical junction box 1 compact in its height direction. In addition, in 
the embodiment described above, the folded part 34 is set between each of 
the relay fixing parts 19 and the corresponding pairs of control terminals 16 
30 and output terminals 17, and securing a range that the control terminals 16 
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and the output terminals 17 can be arranged in the connector cavity 7a. 
Thus, the control terminals 16 and output terminals 17 of the second bus bar 
3 are arranged inside without increasing the size of the connector cavity 7a 
in its width direction. Consequently, the electrical junction box 1 can also 
5 be kept compact in its width direction. 

Specifically, in the case that a second bus bar 3 of the present 
invention and a conventional second bus bar are set equal to each other in 
height, the actual length of the second bus bar 3 of the present invention is 
the longer because of a folded part 34, compared to the conventional one and 
10 the heat radiation area is the larger as well. Meanwhile, control terminals 
16 and output terminals 17 of a second bus bar 3 are arranged in a connector 
cavity 7a which has the same height and width as those of a conventional 
example. As described above, the heat radiation property can be improved 
while keeping the electrical junction box 1 compact in both of the height and 
15 width directions. 

Furthermore, control terminals 16 and the output terminals 17, all 
extending from the periphery of a relay fixing parts 19, are put together in 
the folded part 34, and the control terminals 16 and the output terminals 17 
are put together and arranged in the connector cavity 7a. Thus, the 
20 miniaturizing of the electrical junction box 1 in its height direction is 
realized. 

A folded part 34 of the embodiment described above is folded nearly 
right-angled to a direction in which coils 6a and switches (not shown) of relay 
parts 6 are fixed to a relay fixing parts 19, and is folded nearly right-angled 
25 to the control terminals 16 and the output terminals 17. Thus, the actual 
length of a second bus bar 3 is increased by approximately the entire length b 
of the step portion of the folded part 34. Moreover, the coils 6a and switches 
(not shown) of the relay parts 6 are arranged along the folded part 34. Thus, 
the heat radiation area can be increased. Moreover, the second bus bar 3 
30 and the coils 6a and switches (not shown) of the relay parts 6 can be put 
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together and arranged. 

Note that, in the embodiment described above, as shown in FIG. 10, 
in order for the folded part 34 to secure a sufficient heat radiation area, a 
power terminal 10, an output terminals 17 and a control terminals 16 are 
5 arranged so that the power terminal 10 intersects with the output terminals 
and the control terminals 16. However, when a heat radiation amount is 
relatively small, the folded part 34 is provided so that the power terminal 10 
does not intersect with the output terminals 17 and the control terminals 16. 
Accordingly, a connector cavity 7a can be miniaturized while securing a 
10 sufficient heat radiation amount. 
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